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Abstract of JP5023512 

PURPOSE:To provide a particulate filter for a diesel engine reduced in pressure loss and enhanced in 
collection efficiency. CONSTITUTIONS particulate filter for a diesel engine reduced in pressure loss 
and enhanced in collection efficiency is characterized by that the average value ml of a pore size 
measured by a mercury pressure introducing method is within the range of 1-15mum and the value 
SD1 of standard deviation in a pore size distribution obtained when the pore size is shown bv general 
logarithms is 0.20 or less. 
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(54) DIESEL PARTICULATE FILTER 

(57)Abstract: 

PURPOSE: To provide a particulate filter for a diesel engine reduced in pressure loss and 
enhanced in collection efficiency. 

CONSTITUTION: A particulate filter for a diesel engine reduced in pressure loss and enhanced 
in collection efficiency is characterized by that the average value ml of a pore size measured 
by a mercury pressure introducing method is within the range of 1-1 S^m and the value SD1 of 
standard deviation in a pore size distribution obtained when the pore size is shown by general 
logarithms is 0.20 or less. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A diesel particulate filter, wherein a value (SD.,) of standard deviation in pore-size 
distribution at the time of being in within the limits whose average value (m-j) of a pore diameter 
measured by a method of mercury penetration is 1 micrometer - 15 micrometers, and expressing 
the pore diameter with common logarithms is 0.20 or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the filter for catching the particulates (a black 

smoke, particles, SOF, etc.) contained in the exhaust gas of a diesel power plant 

[0002] 

[Description of the Prior Art]Mean particle diameter is 0.1 micrometer - 0.3 micrometer, and the 
particulate contained in the exhaust gas of a diesel power plant has it. [ dramatically detailed ] 
Therefore, it is preferred that the average pore diameter of the filter which catches this particle 
is also small. However, in a wall flow type monolith filter, if a pore diameter becomes small, 
pressure loss in case exhaust gas passes a filter wall will become extremely large, and there is a 
possibility of stopping an engine. 

[0003]In the honeycomb filter made from cordierite currently generally used, in order to make 
pressure loss low, an ostomy agent is added, and this forms the big stoma (20 micrometers - 
about 100 micrometers) in a filter. However, in the filter with which a big stoma in this way is 
intermingled, the number of the stomata of a size suitable for particulate catching will decrease 
relatively. Therefore, decline in particulate collection efficiency is not avoided. 
[0004]It is that this invention will be made based on the knowledge that collection efficiency 
improves if a pore diameter is distributed within limited narrow limits in consideration of the 
above-mentioned situation, and the purpose provides a diesel particulate filter with high 
collection efficiency low [ pressure loss ]. 
[0005] 

[Means for Solving the Problem and its Function]In order to solve said technical problem, this 
invention is in within the limits whose average value of a pore diameter measured by a method of 
mercury penetration is 1 micrometer - 15 micrometers, and we decided that a value of standard 
deviation in pore-size distribution at the time of expressing the pore diameter with common 
logarithms is 0.20 or less. 

[0006]It is known that a pore diameter of this level is a suitable size for particulate detailed 
catching. 

Therefore, a particulate can be certainly caught by setting up an average pore diameter in a 
mentioned range. 

Pressure loss at the time of exhaust gas passing a wall as average value of a pore diameter is 
less than 1 micrometer becomes extremely large, and may cause a stop of an engine. A detailed 
particulate cannot be efficiently caught as average value of a pore diameter is 15 micrometers. 
[0007] When a value of standard deviation in said pore-size distribution is 0.20 or less (i.e., when 
distributed within narrow limits to which a pore diameter was restricted), the number of stomata 
in a catching optimum range increases relatively. Therefore, pressure loss is low and can make 
collection efficiency higher than before. 
[0008] 

[Example]One example which materialized this invention to the exhaust gas purifying facility 
below is described in detail, referring to drawing 1 - drawing 3. 

[0009]As shown in drawing 1 , the exhaust gas purifying facility 1 is provided with the casing 2 
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made from a metallic pipe, and the passage 2a of the casing 2 is connected to the exhaust pipe 
way Ea of the diesel power plant E. In this casing 2, the diesel particulate filter 3 for purifying the 
exhaust gas emitted from the diesel power plant E is allocated. It is equipped with the burner 4 
for regeneration in the exhaust pipe way Ea. 

[0010]As shown in drawing 2 . this filter 3 is formed in honeycomb shape of porous sintered 
bodies, such as a silicon carbide sintered compact, and is presenting cylindrical shape (this 
example 150 mm in length, the outer diameter of 140 mm) as a whole, for example by them. Two 
or more centrums 5a and 5b are formed in the axial direction of this filter 3, and the opening of 
each centrums 5a and 5b is carried out at the both ends of the filter 3. Which end opening by the 
side of the exhaust-gas-flow ON of each centrums 5a and 5b and an outflow is blockaded with 
the sealing piece 6 with a thickness of 5 mm which consists of porous sintered bodies. The cell 
7a which carries out an opening to the inflow side, and the cell 7b which carries out an opening 
to the outflow side are formed by the blockade of this sealing piece 6. Each cells 7a and 7b 
adjoin mutually via the wall 8 (this example 0.43 micrometer of wall thickness), and the oxidation 
catalyst which consists of platinum group metals, other metallic elements, the oxide of those, 
etc. is supported by the outside surface of the wall 8. In the filter 3 of this example, the cell ? 
density in a both-ends side is set [ square inch ] up in 170 pieces /, respectively. 
[001 1]As curvilinear C 1 shows the graph of drawing 3 , average value m 1 of the pore diameter by 
which the filter 3 of this example was measured with the method of mercury penetration is 7 
micrometers, And it is manufactured so that value SD 1 of the standard deviation in the pore-size 

distribution at the time of expressing the pore diameter with common logarithms may be set to 
0.12. 

[0012]As a raw material for manufacturing such a filter 3, For example, what blended beta type 
silicon-carbide-powder 80 weight section whose mean particle diameter is 0.3 micrometer, 
methyl cellulose 6 weight section as a binder, lubricant 1 weight section, and water 20 weight 
section with alpha type silicon-carbide-powder 20 weight section whose mean particle diameter 
is 1 1 micrometers is used. After this compound is kneaded, it is fabricated by honeycomb shape 
by extrusion molding. And after drying and degreasing this molded product, temporary calcination 
is carried out over 1700 ** and 4 hours under a nitrogen atmosphere. Then, said centrums 5a 
and 5b are closed. The desired filter 3 is manufactured through 2000 ** and this calcination of 4 
hours under a nitrogen atmosphere. 

[0013]Next, the exhaust gas cleaning effect of the filter 3 and the reproduction of the filter 3 
which were constituted as mentioned above are explained. If the filter 3 is arranged in said 
casing 2 and exhaust gas is circulated, exhaust gas will flow in each cell 7a via each end opening 
by the side of an inflow first, and it will be discharged from the cell 7b side of the contiguity 
which carries out an opening to the outflow side via the wall 8. When exhaust gas passes the wall 
8, the trap of the particulate in exhaust gas is carried out, and thereby, purification of exhaust 
gas is performed. If the particulate collection volume in the filter 3 reaches constant value, the 
burner 4 will be lit and heating of the filter 3 will be started. And by operation of the catalyst 
supported by the filter 3, the particulate in the filter 3 burns and the filter 3 is reproduced by the 
original state. 

[0014]In order to examine the characteristic of the filter 3 of this example formed as mentioned 
above, investigation about particulate collection efficiency and pressure loss was conducted. 
About the former, the particulate contained in the filter 3 before and after wearing of the filter 3 
in the emission gas which passed through the fixing point was made to stick to a filter paper, and 
the reflectance (%) of the filter paper was optically measured using the smoke tester according 
to JIS-D1 101. About the latter, the pressure differential (mmHg) by the side of the exhaust-gas- 
flow ON of the filter 3 and an outflow was measured 60 minutes after the catching start in filter 
3 mounting state. As a comparative example over this example, it is a product made from 
cordierite, and same investigation was conducted using the filter of the shape of isomorphism, 
and the same size. As drawin g 3 is shown by curvilinear C 2 , in this filter made from cordierite. 
Average value m 2 of the pore diameter measured by the method of mercury penetration was 14 
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micrometers, and value SD 2 of the standard deviation in the pore-size distribution at the time of 

expressing the pore diameter with common logarithms was 0.40. The results of an investigation 
about these filters are shown in Table 1 . 



[0015] 
[Table 1] 







&tsm CmmHg) 


nmm 


4 0 0 
4 0 10 


6 0 
12 0 



[0016]Each reflectance of the filter paper measured in the state where all the particulates in 
exhaust gas are discharged was 40%, without equipping with a filter in the casing 2 so that clearly 
from this table 1. Next, the reflectance in the state where it equipped with each filter was 10% in 
the comparative example to having been 0% in the example. According to the filter of an example, 
it is possible to remove a particulate thoroughly, and it became clear that capturing capability 
was superior to the filter of a comparative example so that clearly from this result. 
[0017]About the pressure differential by the side of the exhaust-gas-flow ON of each filter, and 
an outflow, the comparative example showed 1 20mmHg and a twice as many value as this to 
having been 60mmHg and a low value in the example. Thus, the excellency of the filter 3 of this 
example was shown also in the point that pressure loss is smaller than a comparative example. 
[0018] 

[Effect of the Invention]As explained in full detail above, according to the diesel particulate filter 
of this invention, pressure loss does so the outstanding effect that it can be low and collection 
efficiency can be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing jjlt is a partial positive sectional view showing the mounting state of the diesel 
particulate filter in one example which materialized this invention. 

[ Drawing 2]It is a partial expanded sectional view of the diesel particulate filter of drawing 1 . 
[Drawing 3],It is a graph which shows the pore diameter distribution state of the filter of an 
example and a comparative example. 
[Description of Notations] 

The value of the standard deviation in the pore-size distribution at the time of being common 
logarithms and expressing the average value of the pore diameter measured by m 1 method of 
mercury penetration, and SD 1 pore diameter. 
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